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(57) 1®«J] 

n-r-^. ^wi^mit-stiftmsi (2 0 o^j:c^2 0 2) 

FIG. 4A 




(2) 0 0 0-5 1 3 8 1 3 



1. mmcomisMm^iriti^^'^'^v—'f-^^/i^t. m^^\fyv—^^^j^<D 

^dr^ y — ^^^yw^iibT:5fc#:i^(^^K^Kl«^^ (electrokinetic 
ally) d^Wj^-frSm^i^m^Si^^-rsm/hW (microfluidic) 'y7.=TJ^<0 

^ 5 xa^'S-a -r 5 . If 2 {^IE^<^;^?£o 

4. it^(^=3r^fc:°^y-^^^7U^, ^=3{^^t°^y— ^-Y^/K^m7'^^y-K{- 
6. tfriEiiffi:OS, t^^BS«^^^•^p<-^5':aS3gffi$i^5^ra<^)^-«— ':^^^;t 



10. m^i^mm^h^mm(o^^^°^v—'^^^-^^t. 
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(3) ^^2000-5 1 38 1 3 

1 1 . tm^^ fc°7 y -^^^yu^g-e. Huie^mtt y — Kf:: i jK/u h^m<Dm 

1 2 . y — ^^^/Wifi-C\ HulB^Wtt y — Ktc: 0 . 1 Tj^yi^ h^l^v^ 
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(4) 2000-513813 

(sourced) ^fcf^^ii'-Ufci (sunk) «?jKft(c^&^L-C. m;^«idE^B^^L. ^ 
37 ^ - |.v^ 5, ^ d o, 1 (Dmiti^=i- bT?5K $ tbfc^ fc{i^^ Ufc 

Buia?S'a':^'ci 5/>5'icii^2,fcJ6<7);^'r -y^^^^u. ^(^fc^e). Hufa«iii;as, «jbe^ 
2 1 . wta^ - y^y^o-y^ i-imm ^ti^mmx urn 2 (Dmmn (buf f e 
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(5) ^^20 0 0-5 1 38 1 3 

o 

2 3. mmmw-mmmt^^ibi^. m^mtvxmm^in^. m^m.2 2iz^<D 

2 4. m4^Mi^i^^TJ>><D^P^< thl ^<DmU^<Dmi^(Dtcli><DmMX^^X 
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(6) 



!|#*2 000-513813 



2 7 . prta:7 ^ — hV-< y^-:fxiyi7 \Z.^m^^^% 1 *3 <fc tJ«» 2 <OWmn (buf f e 

2 8. HulS:7^'— HV-<2/i!^:7~n SGia^iE^^l^tc^i^^n-SB 1 <^A;'3 

^^2 4(^^«<^«Mo 

3 0. mmmwmmm^^hi^. m^^tvxw^m^in^. m^m2 9 izmm(D 

mmm<D^^^tnzm^^ti^mwc(Dmmx^-DX. mmm.(D^ti^tnt. m 
^^fhf:Lmj±^fa^mn^^rz.m<Dmm.^m^mi^tint^^^^ (sink) t vxmm 

3 2. -^ne< i: 2 0(7)^||^^;t;7V( intersecting channels) ^^^-T 6 ^^(^ 

2oi,z^i-f^mm.i^jt^^i.x^ mmmwzmm^m\iir^:itKx<^x. n^im 

K (subject material)<lr»i«^6<]{ci|3^(transported)-r5, 



-6- 



(7) 4#^2 O 00-5 1 3 8 1 3 

r t J: o -C. ^^-^^/^(^ 1 oiJA_h^m^iiAyfc ( i ncorporat j ng) m'&<Dm^ 
3 4. (l^fj:< tii2^<D^m^^^J^t:^i-^^^(D^m-^^oX. ^^^^^^ 

3 6 . tfriem^^^' 7 p« - ttmijs ^-^tp. 3 4 {Jifs^<^^ffl„ 

3 7. BulE«^^-^°7P<-i5'{4m;;0^'^tf> M*^3 4{Ciamo^ffi„ 

xmmm^ y - h i- i * u < (i o . i h7t^M<^«idEi^f^ d w 

m^^i^'^ V -^^^/\^^m\^xmi^P^<Dmn^mm^^ (electrokin 

eticaiiy) i^^m:^'^^mm(Dmmt . mmm(D{i^-fj:< thi-oicmm^th^m 

mm^in. mi^xxj^m2(Dtiitim^^m-t^mmmm^xij^x. mmi<om 

^KDn^ti^^kz.mm^ti^^^ — h'^^y^y^u ^/i^-efeoT, w^u^y^^ 
(omm 2 <DAti<^'=i'i^mm^n^m:h^'=f-=k^ a<^7 - hv^ y ^ ^■^x.x 

4 1. Huia^w- hv^5/^3^p m^mM.mm^<DmW.m2(Dmtiiii^'=i-\^ 
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(8) 000-513813 

:7^— hv^«:xi^fl:il<lri^^fcii)(??;^'r ttflE 
— Hv^ y^zfx2y>^ t ^*L, ^7 ^ - Kv^ 5/ ^ :7-^c2 ^ 1 <D\i^tiy^^ 

m#^f^i9 ffi b-c. ^ y -'^^:^j^^m\^xmi^^(D(^w^W}m^&!]i^ 
^fcfiv-^^j' i i.xmmm^titcmmi^m^mz.w^-r^^t7!)>x^^. mm(o 



-8- 



(9) #S2 0 O 0-5 1 3 8 1 3 

(Dwm<o 0 ^(O'pt^ <h^2 oidSott sm^^tc/s^ UT. wmmWiZM&^^tiii 
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(10) 2000-513813 

:^mi'ii. 1996^^ 7^30 Hitx-mm^ti^t^Mmwwfmmt^ v t/i-no. os/evs, 43 

Yt:^6^*D J; i;?itYk#6<]tf fc ^ (D . m/J-»^^ (m i or of I u i d i c) v-;^ 7" -t, 

fhl 0(7)^®Tt-&;as^ 0 . In int)^hm 5 0 0 Ai m(DtelS^^r-r'5 ct 5 T'.e) . 
^ ^ J; tJ«5^ -V ^//-^ ^^-r -5 v-^ 7" A ^ fc ttT^^-^-f ^ ^Jb-To WbMi^-^y:^ 
'rJ^<DmM<Df;z^(D^^^^yZ^^m(Dmm<D^M^ti:^^i^. Manz?3 (^Trends i 
n Anal. Chem. (1990) 10(5) : 144-1 49*5 J; Manze><^Avd. in Chromatog. (1993) 
33:1-66{c|5«c^n-CV^5o -tL^fi> iyV=^^^^XXJ^:ff^:^mmi^^n^. ± 

ffi-r5:li^lS«cL-CV^5o 1996¥6^280#tt-eJ. Wal lace ParceP^lciJ: "9 m 
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(11) 0 0 0-5 1 3 8 1 3 

LTv^So f±<t^mi (Dm^i-a, ^^tL^mw^\^—M\^^htL^9^-:f(o^ 

, i^-g-^. v^iS^-:^/^^]^^/^; (signaling reaction)*3J:tl«^<D^lfeOS^^-^tp 

6<j||!c/h3KV7':j3.tt;^(cJ;«9^ib$-frS„ <2tM$ti.TV^S^S#ffm^^2 248 
891^(10/18/90). ^M$i^XV^Sg>C'j^^#fFmmm568 902^(5/2/92). fsihmz. 
^S#rF^5, 271. 724-^(8/21/91) *5 J:t)«m5. 277. 556 -i- (7/3/91) ^mm<D^ 
^fc. iyiiyazakiP,<D*S#rFm5. 171,132-^(12/21/90)'|j#HS,(^- gijo^fe 

t^*3V^-C{4. ^#^^/v=¥— ^ffiV^T. h y—i» (acoustic streaming)^ 

m(-J:t)v x^M^rtOj5Ki^1?-i^y^/wSr^ilj§^±5o ^M $i^■CV^5No. rthrup . 
*5j;tJ^hlte(7)PCTtBipm94/05414-^?r#fi^<^r t bT«. ^ff^ 

mms, 304, 487-^(::*5ftSlftP^^#BS(^ - 

$e>{CSiJ<D;^j£-efi, S#*3J:D«, '^^tl^xm^^^Wimt! (electrokinet 
Ic force) t^lav^-5:l^r^cJ:l9m/^?>fc^^i:i/^7"i^o^-V'^/^^iio-C^^S^f:#^eSr 
#»)$ii:So M;t{^. 4^M$nTV^SKovacs(Dgfe'j'M#fFmi^^376 611-^(12/30/ 
88). Harrison^(DAnal. Chem. (1992)64:1 926-1 932*5 J; U^anz^OJ. Chromatog 
. (1992)593:253-258, ^mcSoane<^^S#rF^5. 126. 022^^#RP,(D r <to 



(12) 4#^2 000-513813 

h-f-S l^^/i^^-e) «9 #5o M (regulate) $tLfci^«flE^Ii«itflfi-efe 
tive) i?Jet)#5o 
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(13) #^2000-5 1 38 1 3 

r<b^liW-rSo ^^/h^SSfls:-^^ 7^ A (^^rS_h<D^fl;i4y — K (conducting lead) 
>PJ-^^^® (subject mater iaD^O^lbm^fi^liiliil^^ns, ■e^fflo 
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(14) 4#*2 000-513813 

_hlE^P>^(^^ffi-e$>oT. m^>fc*fc{i«;^^-^tf. 
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(15) <^^2 0 0 0-5 1 3 8 1 3 

m\^ft^^ vxm 2<Dy^—v^<y ^ms.^^± mmm^i^jt^^ vxmi^tz 

m.^mm^titzmmi^W^U(source)-^tin->^^^ (sink) i bTilt(^6^{C'^i^-r 
fe5 ; HI 5 B fi. EI 5 A05>JElHlK<©|^j||B^^-t-o 



(16) 2000-513813 

^m-efeSo 0 ofi. o 2i^{cMjt 

El 1 (^;^-rv'^7^ Afi, 10 2 <Z)^®rtlCi5lig^nfci— itc^^^^/l^ 1 1 
0, 112, 1 1 4*5j;t;«l 1 6 ^^b-CV^S„ r^/«^*:J (^^aicijoV^Tjig 

-5ri'i>*fc:^tgT-fe-5o 1 0 0 5^^ff^ mn>mnh 

mUl 0 2 (^^>!r7fc^ ^^71^^ jio-C>5t^#>K (subject mater iai) Sr*&^^-rs„ 

i^^-^ti\tmm^f: ±^^^-^^^^j^^ m^i-£-<y'^v. mm 

{^Mx. 7"^ 5/ ^£ if (substrates) -Sr-^tfo fc«^# 



(17) 4#^20 0 0-5 1 38 1 3 

^ V v^^ ^/Uv' n dj^i^- >' (PDMS) , Tt^V (PVC) , 

yx^i^>', TiiV P^J^:^:^. tK^— ^^/v^ y i^— h (PMM 

A)/^if;eiSfe5„ 

Ky y m/h^ y >':/(niicrorai 1 1 \niifiiE(O^A^mWMTM-%:m^^X 

0 l\zMy^. Wfh^^'-y^^J^ i 0 Ott^^^^^/^Srf^^L-ifcS^Ki 0 2 
?ritC (enclose) t^--:>mmb\Z.mm UT^W^Jl^^-rSo ^Pffi^:*^^-^*^. 

^#A-rSfcJ6<DT^-fe>^7K— ^*3J;t;^/*y5:{iU1^V^— (reservoir)^, 

■ -17- 



(18) #^20 0 0-5 1 3 8 1 3 

^li^7r-^t^^.f^I\l 0 OfiS^, ^^-^/i^l 14. 11 6 3"Jrtl^l 1 0(7)5ffi 
laJl-^tL^'MrKbd^'^^^^jSii^tLfc. Uif/^- 104. 106*3j;t;?108 

tbfcJ.Wal lace Parce*5j;t;?Michael R. Knapp<Dl996^6>g28B#ttffiM<^>I^H 
{±5^1^08/671.986-^. 1996<^12>^ 6 0#ttffilB<^^HWm^O8/760, 446-^fi. ^ 

^W^^^^/^llO. 112. 1 1 4*5j;T^l 1 6^3io-C^i!l$ii:'5fci^ 

:s>^t^^x^^o h^^^n. m^<DmtLf£mjs.m^m^^xh^^\ miE^^^hn 

— 7{i> i^if^^— 1 0 4. 1 0 6*5j;t;5i 0 8(Z)^tb^tbrt{::'(S:g-r'5fcSv^(i 

TV^;5Ramsey(^H^#fFffilPNo. WO 96/04547 J; » r (^:5:i^^#:^:z|cB>^ 

IB * ( i *3 V ^ -C # % S i 6<] "C a -ffl -r 6 o 

2A(i. «lll 3 3*5J:U5i 3 5{c:^ix^n^Mb, «;K1 2 8 ;^l>^>mTV^^ J: 
5 i^mT^^ntcm^^ V - K(-g?i^$tbfc. 2 o(D u-fy^— I32*3j;t;«134 
o^<^^^^>'H 3 0 ^:^U-Cv^5o i 19 ^ll6*J{--t"^:fc*x ^^^^^ 

1 3 0{4. 'ftfe(D2 0(^9^^^/H 3 6:fe<J;T^l 3 8 (cig?i^$tb-cv>6 J: 5 J-^^ 
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(19) #^2000-5 1 38 1 3 

X^m-t^o 5^^^>'H 3 6*5<tt)«l 3 8{i, 3 0 "tJO^^t/l 2 0 

1 3 3*5j;Df 1 3 5(Dm\zJFiiM^ti^m.^Vti. 

.i-o 

ma^i^^mm^^m^t-r^o v^mmi^m-^i^tLt^. mm±(Dm.^(Dmm^^ 

fife<^Ppmtj9^^^-/KDm^:7n — (current f low) {'^#^-^x#So M^b< 
«»|:^b^c^^r^>'H 3 OJd^i^^n^c^^^/H 3 6*5J;TJ«1 3 8fj:t*(Dm(D 

mm^>^y'j^(Dmm=^m^ti:^m^-^x.n^o m^it. 5^^^vn 30. 1 3 e 

*5ctTJ« 1 3 8 O^Hy — K{i. ^^^-^'l' 13 6 0$SS§Pt-:fctt-5 l^f'/^— >^<^®<S 
(ll|:^-a:-f) ;0^^Xgg8filtL. ^^^/H 3 8 0$S5|fp{c:*5tt'5W'1^V-?-^(^m® 
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(20) 2000-513813 

is ft 5 5=--^ ^M^mo f^m^ — Yx<Dmm ^m-^-r s t v ^ 5 ^ {i*i-Bs.6<] 

-^fc-So t*£oT. ^/hij{ti$:v>'.7^i^ 1 0 0 (DmM(omj±.\-t. ^y7.=rJ^ l 0 OcD^HI 
mm^ii>^ ^ . «ll^<7)^ :;r^^l>fi£<^)il:^^<^aiJ^S2p (measure) ^m^-t^MmSI. 
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(21) li^m 2000-513813 

«JE^^jll^iC{i 1 KH z J^;t±-efcS-<#-CfeSo 

04 Ali, ^-Y^/H 8 2, 1 8 4, ISQi^ii-aiSSK^mt^'^^^J'^ 
18 0 ^^i--5— M<t L-COim^;'im/h^(*:'>;^xi>^{C>(tL-C, 2^<DmM2 0 
0*5j;t52 0 2 i h o — ^y^:^ 2 0 4 i i^^-t--5#fi'fb^M~>-^7^-^<^) 
:/n 5^^^/H8 0{4, -^rtL^nmm 9 0 5o ithU 9 1 ^^-r 

S U1f^^— 17 9 *3 J;tJ« 18 1 rt-e*^*^-r6o ^-^'^/l' 18 2 \-tmM 19 3 

-rs u-f 1 8 3 {CI J; 19 i^Mi-So ^-r^/i^ 18 4 19 5 ^^ir^ 

1 8 5 (CI J: 19 ^)^-f-6o '^^^^/H 8 6 19 7 ^^^t^ U-^y^— 1 8 

7 J; >9 iJl-l^i-^o ^ l^X^^^JU 18 8 (im^^ 19 9 ^^-r-S UifV^— 18 9 

(;iJ;«9*l^-r^o 

«J!I2 0 0iSXrJ2 0 2{i, ^/h^#:v^P^7"^<^^tb^tl.^/^Smm 9 0, 
191, 193, 195, 1 9 7*5j;TJ?l 9 9{Cg|i^$n'5o •®^!I2 0 0d:3o 
(Ommi 9 0, 1 9 3*3j;t;^l 9 5{c:^i^$n, «i!i2 0 2fi^«9 <^ 3o<7)«<g 



(22) 000-513813 
-• r\T 1 n^4->l-ri?n oo l*?^ -^i X. k n — ^ r? o/ /7 9 fl J. H-^® 

icn.mmi9o^ isi. 193. 195. 1 9 7^xui sscDmmtmm 

(timed) $tL/.Cfttb{^/<e =1;^ hn — 20 4 

7!>^mM2 0 o*5J:u?2 0 2iz.m^^-^^^t. m<l<^«l£ti> ^»J;t(^> ±az&<^J: 

0 0 jej:T^2 0 2<D^in^nn. IEI4 Blci^^tuS^^iy hfc^irJi)^) 

tr.'So um^=-y h 2 1 2(i. umy'^ 2 0 4^^(b<Dpmitw^^mi.x. 

m^=-^y h 2 1 6 lc:^i^$tb-C*5 «9 , mM^=-y h 2 1 6 ^^^i^Mf-gl^-rs 

cr- 5/ h 2 1 6 7!)>ib(Dmti^0m^M^t-r^o mm^^y h 2 1 e ^^fc, 
^:^y h 2 1 2Kmm^n. un^=^yhn. mu=^=^y v 2 1 et^hm'omx. 
cx=5/ h 2 1 4:-^(Dm:b<DMWi(Dm^^-^:^^o ^^\(Dm^xn. m,u^=-y ^ 2 

my'^—T ^ "9-^ ^ /i-^^^"^^ ^ ticX^X^^^fh^^\-i. Um^==-y 
h 2 1 2-^(Dr<7)g?i^«i£^^i 
me Afi, m 4 B (^m?!^.^^ s/ h 2 1 6 i: UT^^ $tt#S«M<7)^'n ^/i^lg] 

- 5 + 5 h<DWprti»^S/E^5^$HSA;^$SSi^2 4 0 

^i^^ttfc7>r — hv^iy^^^^-«'>i5' 2 2 0i3J:Um.WM2 2 8 ^:fM^TA<DA 
;':SSg^{-=Ki^^;ixSo DC-DC^Jfe§§2 3 i OA;^^^}^:^ 

ij^$tt5o rti.(^^2<?)A;^i^^^{i^i&$n'5„ ^m^2 3 i<z)m;^«'Jtt, it*! 
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(23) 2000-513813 

mm<Dtiiti^'^2 4 1 tt^fc, ^mj^m^m^-t^ 2-^(om.mmmvtcm.ijL2 

2 l*5j:tJ«2 2 3^^l.xmM't^i:oi^mm^^^o 2o<Dm.W.2 2 1*5 J:t^ 
2 2 3 FsltDy — K(i. m^ymj^"^— K^-T ^ 2 3 4 ;fy<DA;'3C^^l-^i^ 

$tLSo y-K(i^fc. igfet2 2 5^i^M,T7^— hV^2/^l^#li't'i^2 3 20 

:fe<^A;'7l^^(c^i^$ixS„ A<z)A;'3ik^^fi^fc. ^^5^ 2 2 4 UT^i^ 

2 3 :j3<fctJ?7^-hVN's/j^Sfit^2 2 6*^UT*ii|iS§&2 3 2 

om;^<k^^t;:^i^$tL5o mm^2 3 2(Dmti^'^it^ti. ^-r 3/^2 3 4<Df^ 

y^2 3 4 i-imm^"^ 2 4 2 (TJft-^f-JCS^-T'So 1^ 6 A\Z^-t^ 0 ^ 

^ y^2 3 4}4. ^(omtim^f-^. 7 ^ — h^y^y i!^mwmm^2 3 2<Dmtit^^ 

*fe«2o<^ffi0t^2 2 1*5J:TJ«2 2 3 W<^:$^JBEy — K(:i^gg-rSo r<D^ 

K (7 - hv^ y iJ^^t^ii*!^ 2 3 2 (Dtatii^mm) xmrf-rhTi^:^^^^ 

6 AOlall^fi, M^.e-Sill^T'a 5/i5'{c::9-fil$ix#<5o ^nmm^2 3 0. Jg 
^5il^2 2 6~2 2 8*3j;t;«^^/N°-^i5' 2 2 0{i?S'a-:/c2 5^ $p-efeSo ^1-^ 

■^^yi^i-t. ^T{CT&-<:^At}^'=F 2 4 0 Kisn^umnn^mmmi^vr ^ft^ 

-^2 3 lit. m^. mwmm^2 3 o^^hcDmiE^m^u^^o mmmm^(D— 
:^(Dmtit^^i'X. tiit)ii^'^2 4 1 tm.^^2 2 i<D^'^tizmm^fix\,^^o « 
}£mm^<Dm:^(omt!m'^}^. m.t7i^2 2 2^^i.xif^yh'izmm^tix\f^^ 

„ S^^2 2 1~2 2 3{i. 7^-— hV^5^i5^yn -/iJ'c^— gPi:#x^ix#. 7^ 
— hV<5,>5':/n2/:^tt$^(Cffigt2 2 4~2 2 6 *5<ttJ«?ii^lii|ii|g 2 3 2 ^^i" 



(24) 



St^m 2000-513813 



2:. 

o 

mi^m^i-±. m-^zfti y ^ nm^mm^ 2 3 0 mwmm^ 2 3 0 

MWi^m^tVX. ^^2 2 6-2 2 8 <^^i^$tL-CV^<5„ 2 2 Of)^ 

tinmt. ^mnmYr^i t:^^ y'^2 3At^^(D'7>( — Yy^y^ms.t<D^ ( 

*3j:t;«7^'- hv^5/i^miEfi. J£fei:2 2 6j3j:t;«2 2 7 cD-fCtcii t9 51^613 i-S^ 

VlN(i, |ft#iti|rS^2 3 0(7)m;'jttJE.bl^— -C'feS t%X.?>4x#'5o I1I6B(C;^ 

■5jgm^2 2 li3j;t>'2 2 3i,zX^xm^^f\^^^J^mm^^-r^o ®fci^2 2 
1 2 2 3 t<^^^<Dy — K{-*3tt-5mBE}i> mt}m^2 4 1 }:iiBltS®JEtciil:^ 
ifc^WJ-rSo :^^y^2 3 4 ^S^J^JS^ 2 4 2 iOff-^f^lf&^b-CSiE^-f — HV< 

y^^-h^^m^-rat. /-h^mm-i. m^y^ ^yi^^xximn-mm^2 3 0 

K/^-y^ $ix5o — hv-<5/i^f4, i!^^2 4 1 {::*5(tStti;'j 

iE(ii«iv\ ^(Drtti. mwmm^2 3 o(Dmtimm^i^r^'^. ^^icx'om 



(25) 000-513813 



6 ^Wi-5o 2 2 4 ~ 2 2 6 {i, ^D^Jfle^t bT<7)?||^Jii|iili 2 3 2 ^« 

2 2 2 i:DC-DC3i^^^-iJ^ 2 3 1 <^)^2 (^m;^^^i (^Wt-g^i^$tt-CV>5 
„ AP^it#S|g{i, ii:^Jg|i^$ixfcig^^2 2 1*5 J; tJ? 2 2 3 =3 
W^-i? 2 3 1 ^t^-rS«^ftft (i£fei|&2 2 2 ^ 2 24^ ^^^^^mMWi f 

m^ez^^ V >'^(0^m^^-t^o ins Ald^-TJ: — K l 6 0 

. m^h^i^i^^TJ>^(Dmm<Dy— K1 7 8i£^(^»^l 7 ec^MJbtcUf^^^^x 



(26) i|#S2 0 0 0-5 1 3 8 1 3 
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